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The itrijectivo was to meatauir the effects of ticcupaitional aas~gi~lnlft and certainý pEý17114Tinl ochovcctrlvticm onl first'
tena enjt ied~tenure in the Air Force. I.. -.. *

ResfniIrch man deyielopment (R&D) on, eirernature attrition antd dischaige from the military oorvices has typically
concentrated'onk the Ildentific*60on ofthose perauminnl caractcrnmtics that uppcar to prodispilos uirnamnenhiite-raitowand
early lossa fro .I .n thle, srvice. TheM I(niji*~ typwoiuly h6we been usqA'to tablscec4 o i~aiuind at 0'ýliying
enlistment to applicants w4h1 exhibit the characteristics associated with high prol~bhil ties olCisT!ýal.th On
in **e wi ,th low levels of aptiitudiand education. ... .~

To the. extenl that Occupational assiinmn~tu. laid their interact ions with, personnel 'a 6ieter

predictors of first-term eýlisted telnure, such information might be used prior to emawer-lieli aissigoments to reduee 'frst-
telni attrition,. The Personi.Job-Match system currently operationial in the Air Fornie coujil be cIpanded to inchiide A

suitable differential-massignment algorithim bawed on thlese findings..

Approach

Historioai (late files were compiled on 28O.1O39 Air Force enlistees. Two clamses o( variables were extracted for
the Sam~ple; (a) persounnel cliatactertiotaci including age, sex, race, viducational backgreund. and aptitudu eureom, anid
(b) occupational assignments identifying the calistou's Air Force upcinilty codec (AMS). Two tenure criteria were used:
(a) t6: noanberuf montlis served in the first 3 years of enlistment, and(b) an in/out veriablecodadl I if theenliettee remained
in the service for 36 months and colied 0 if the cislistoo was categilrlxed man a promatture loam prior to the Mt~h month.

-Tenui- predietiona, based on thea poeruonnah and occoplatiomusI data, wiuie developed using multiple linear rogresiaic
techni-ques.

Pipli multiple linear regiesamao modeils were aspplied to the tenure criteria: (4) A 186-rrialkie equation that includedl

* . .only lccptoamebrhpdata, (b) it 27-variable pamrsonel equaltion based on the uria attds edtucation,
*n te i~pia aa c 1-vroleuuainpu eria-a ai im.anl (d) a 3.206-viszial

UCVupmtie"n'by-perlsonnak-,daa intetietioli OqiaaliM.

Significant diffeaha~sa were fouind a" longupcqatiees ist terfm of t6e popeetlam of oeliatee who oe low lest r
to.36 month.a" .1 sieuw. Attrition Mn am.o raislefat 9.76 for ftl~m eugmwwo to 64.36% for Rap:. is, with am averup
of 35.86%. SpignfiM1n diffkrences Wei lsoG faMttd aSOWN% personne e3haruc1MXWlSte 'AWoeltsd With prfeematielow hs
Oceupatilitnel assigMets intrerctedl signihMAntY wiM Oe ali perssssal Appa~elAcistici with respeal to tenture.

To demsnowlirate hunthe & affs enti of 9ocupstluml mmoiumm,, pseiete Wiliam prubeidlitlus emlploying t6a binsi7
ealtunmeg gowmpanw~d kw airuwis in ai rpreseasallee 5% irmAnm ws#aml. llamas waon oiiAsied watl the proposlion
of witollu lass In sah predcte some WcdbA f. "ae semaea WIsomat piacrica as @Bin Pa ssaisalud 4sipIcaast
dflk"WIMesI Ibi pso~ " wl ales ushe d to slanoist.is, alkef"of a! N helak PNWW Aazmum Mh staeais ooewit In h
padoltkau of te~uama swi' a of dbo 1b AM*s. The aivacap pRWWiWe lontim rule war t&mt atmyanie bto e actuail to"
(a ecos AW~. Emss whu d1ivlsuorcia in psrseyme dumolswlmale were ouvrelld, h AVUSC dermamanate wi4e
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TIhits situdy focused (in detcrtnining thfi extent to which tenure, defined as remaining in the service for atcn$ 14
yerdiffered across occupational categories and interac~ted with peraotnnel characteristics such as age,"''X rce

udu'adtional b~ackground, and aptitude' scores.

The results indicate that attrition rates differ markedly among AFSCs. Those differences were attributed "oh to
thet background said educational chiaracteristics of the recruit amid to tho unique aspects of individual AM@C. T1he nature
of the differences wern interactive rather then additive. A general statistical madel designed to prea~iq aittrition (J~r elU
specialties combined was found to be much less accurate than were Ppecialty-specific equations.

The upomirstion~l imtpl ; eation 0( titwhese si htfis-emehe atiinwud be redoce04 if tenure
predictions from persoinnel charcteristic data we're mdonan Oc'u'pationsiI-Slimifiv basis, oeequation for uach AM~,
rather than on a ;ee~ equat ion appli calile for all s pecialties comblined. Pires'ernt selection' and PAlemm poc Oups
should be redesigned to inclut a more'defuiticiv treatment of occupational standards for specifi e rAa~rt ladplsr. These
could he implemented by establishing minimum qualifying scowns on the tenure inalei or byi eapanding the Peraon.Job-
Match algnrithm to include tenure predictions sat the occupationsl level. Either approach would be wooomeicnl to
implement since the predictor data baje (aptitude, educational level, high schook cowures, W,~ etc.) is already bring
vohiected and rnuntistired at the entsy point.
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PREFACE

This research was conducted under Project 7734, Development of Methods for Describing, F ... iAng, and
Structuring Air Force Occupations. The study was initiated under Work Unit 77340,507, AFSC Correllates of Firt.
Term Tenure, and complted under Work Unit 77340822, Personnel Factors Related to Attrition and Reteulon.
Research conducted for this study specifically addressed tenure rates and personnel variables associated with Air
Force occupational specialties, It is part of a larger effort to improve the military personnel acquisition and distribu-
tion system.

Recognition must be given to Dr. Raymond E. Christal, Dr, Joe Ward, Jr., and Dr. Robert Bottenberg for
their technical advice in the direction and accomplishment of this study. Appreciation is also extended to Mr.
Charles Greenway and AiC David Brewer for their part in designing and conducting the numerous data analyses
essential for this research effort,
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OCCUPATIONAL AND PERSONNEL CORRELATES OFFIRST-TERM ENLISTED TENURE IN THE AIR FORCE

I. INTRODUCTION

Enlisted attrition research in the military services traditionally has concentrated on the determination of personnel
characteristics which predispose certain enlistees toward premature loss prior to completion of obligated service.
Typically, applicants who were younger and had lower aptitude scores and less formal education exhibited a higher
probability of loss due to misconduct, failure to adapt, unfitness, or poor performance, These general trends have been
demonstrated consistently for recruit populations entering the Air Force (Carpenter & Christal, 1973.; Fisher, Ward,
Holdrepe, & Lawrence, 1960; Flyer, 1959, 1963; Gordon & Bottenberg, 1962; Guinn, 1973), the U,S. Army (Erwin
& Herring, 1977, Klleger, Dubuisson, & dejung, 1961; Shoemaker, Drucker, & Kriner, 1974), the Navy and the Marine
Corps (Goodstadt & Glickman, 1975; Plag & Goffmnn, 1966; Sands, 1977, 1978).

Knowledge of various pro-enlistment characteristics has been used to monitor the quality of personnel input over
time (Vitola, Mullins, & Brokaw, 1974) and to develop revised selection standards aimed at the enlistment of those

applicants who did not have a potential predisposition toward attrition (Guinn, Johnson, & Kantor, 1975; Sands, 1976;
Vitula, Guinn, &Wilbourn,-1977).

With the advent of computerized procedures for enlistment processing (Hendrix, Ward, Pins, & Haney, 1979; Ward
& Haltman, 1975; Ward, Haney, Hendrix, & Pina, 1978), a more sophisticated treatment of pro-enlistment data can
be made, namely in the area of differential occupational assignments. However, such applications depend on the extent
to which occupational differences exist and whether personnel characteristics interact with occupational assignments
to influence the tenure of airmen in the first term,

The objective of the present study was to explore the effects of occupational assignment on first-term enlisted tehure
in the Air Force, Earlier research had documented the influence of background, education, and aptitude factors as
predisposing correlates of premature attrition, Thii study focused on determining whether tenure, defined as remaining
in the service for at least 3 years, differed across occupational categories and whether such differences, if any, were
solely attributable to the quality of personnel asigned to those occupations,

The 3-year time frame for asesising tenure was chosen for teveral reasons. The 3-year mark was considered a
reasonable tradeoff between the requirement for a maximum amount of on-the-job experience and loses attributable
to organizational policy. The intent of the study was to examine occupational effects related to tenure and premature
attrition; therefore, losses in Basic Military Training (BMT) were not considered to be representative of an on-the-job
environment but rather reflected the inability of recruits to adapt to military life. Consequently, basic training losses
were excluded from the study. While technical training shools did Include sonie characteristics of the job tetting, the
length of most schools ratged from a few weeks to a year or more, Including the time for IrMT and technical training,
at the 3-year point most airmen still in service had roughly 2 years of work experience i•; 'heir occupatioikal specidlty.
The Incidence of early releases due to Air Force policy decisions Increase substantially in the fourth year of enlistment.
For extimple, officially approved early releases are granted for education and for Christmas and a&so when airmen
returning from overseas have an Insufficient amount of obligated service time remaining for reassig'nment to a new duty
station, The 3-year time frame, then, allowed a large amount of enllatoe work experience to be considered and represented
a natural breakpoint for the amortiztion of recruitment and training cota.

To meet the study objective, the following specific research questions were examined,

1. To what oxtent do persoirnel assigned to various occupational spcalties have different propensities for
premature attrition? The principal concern ht -e was to evaluate simple differenpes among occupations in the propensity
of assigned personnel to remain in or attrlt from military service,

2. To what extent do personnel with different background, education and aptitude characteristics differ in their

predisposition for premature Attrition? This Information would serve as a benohiuisk for evaluating the unique-effects
of occupational assigament on enlisted tenure.

Li, 7 1001110.6pe
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3. To what extent do occupational and personnel variables interact to determine premature attrition? At issue is
whether or not the same personnel prediction model is applicable to all Air Force occupational specialties or whether
separate models are required to enhance predictive accuracy.

4. To what extent does occupational membership contribute to the prediction of tenure over and above the personnel
characteristics?

5, To what extent do personnel characteristics contribute to the prediction of tenure over and above the occupational
membership variables?

The latter two issues concern whether or not effects of either the personnel characteristics or occupational membership

contribute uniquely to the prediction of tenure in the context of the other variables,

III. METHOD

Subjects

All of the enlisted accessions to the Air Force during the period 1 January 1970 to 3 June 1973 were identified 1•
for the study. Of 302,926 airmen entering soivice, records for 22,887 personnel categortsecl as dischargend from BHT, ,

prisoners, patients, or otherwise unclassified were removed from the sample, leaving 280,039 airmen with valid records

for use in the analysis,
[I

Variables

Two classes of predictor variables were defined, Personnel variables included age, grade, sex, marital status,
number of dependents, aptitude scores as measured by the Armed Services Vocational Aptitude Battery (ASVAB),'
educational level, and high school course history, The second type conmsited of occupational membership variables
identifying the Ai' Force Specialty Code (AFSC) to which the person had been assigned on entry Into service. For each 71

case, AFSC group membership was coded as "I" if assigned to a given specialty, "0" otherwise. In all, 186 separate
specialties were defined In the analysis.

Tenure versus premature attrition from the service (i.e., prior to 86 months of active duty) served as the first

dependent variable, The measure consisted of a simple dichotomous variable coded "1" if the enlistee remained in service
for 36 months and "0" if classified as a premature loss, A second dependent measure was defined as the number of
months, up to a inaximum of 36. that the enlistee had served In the Air Force.

Design

Descriptive data on the sample were obtained initially to eharacterise subjects on each of the primary predictor
and criterion variables. As a means of testing various hypotheses about relationships between the predictor and dependent
variables, a number of multiple linear' regression models (Bottenberg & Ward, 1963; Ward & Jennings, 1973) were
constructed for each of the two criterion variables (see Table 1). The first nodel contained 186 categorical variables
representing each of the separate occupational specialties (S). The second model wa composed of 97 personnel and
background variables (P) which have been found, based on previous research, to be indicative of attrition, Included in
this model were the primary variables of aptitude, race, gender, age, family status, and education information, together
with more complex functional forms to account for possible curvilinea 6ffeota. The third and fourth models represented
two variations on the use of the combined personnel and occupational data. Model three was a non-intemacting mait effects
model wherein the occupatio, ud group membership variables were combined in additive form with the personn! variables
(P + 5). The fourth model repmrented the variables In an Interaction form (P X S). Baslially, this model permitted
the coefficients for the set of personnel variables to differ for each separate occupation. The Interaction model implicitly

n'le ASVAD yi*ds four aptitude compesitas (Machanicalg General, Admtiniatrative, and Electreales) wnd an overall Armed
Fores Qualification Test (AFQr) so•rs. Each is reecrded as a percentile som.s,

8



Included each of the preceding main effects models.

Table1. Specifications of Multiple L[near Regression Equations

1. Occupational Specialty (AFSC) Model (S)

Y -w,,U + w1Stt) + wgs(2 ) +.. + wMS~iM",

where Y is one of two tenure criteria, w is a least squares regression weight, S is a dichotomous variable Identifying
an AFSC, and U is a unit vector,

2. Personnel Characteristics Model (P)

Y =wU + wIPW1 + w 2P +... + w27P1'2 '

where Y is one of two tenure criteria, w is a least squares regression weight, P is a personnel variable, and U i* a unit
vector.

3. Personnel and Occupational Main Effects Model (P + S) -.

Y - w.U+ + W + 't 1 + W +A ,, + w7pl•' 7t + wasStt + ., + wgisS' t a6

where Y is one of two tenure criteria, w Is at least squares regression weight, the P and S terms are as just described,
and U is a unit vector. 4.

4. Fully Interaeted Personnel by Occupation Model (P X 9)

Y ý wS,1 U
1
t + w, 1P01S

t1
W + W2,tP42VSt + . +. ,+. W '")S(iD

+ wS,,2UM2 + w,,2piS42) + W2,,P•2 (S2 + + + w27,2P, 2'• +,

"+ wS,11 6U
t

0 ) + wgae6P1)S(l'"') + w2,IP
1
."S(186 + +. +27 w jag(27, S)

where Y is one of two tenure criteria, w is a least squares regression weight, P(i)S(j) is an Interaction term for I 1,
27 personnel characteristics for each of j- 1,186 occupational specialties, and U is a unit vector,

Notes Definitions of the 27 personnel variables are given In Table 3 and definitions of the 186 AFSC variables am given in
Appendix A.

Finally, a number of follow-up analyses were conducted to compare the results of the clasification policy used
for the full sample with a selective occupational classification approaeh, based on the application of AFSC specific
regression results to a randomly chosen subsample of recruits,

Ill. RIULTS

Flndingp addressed to eah of the following specific research questions atm deecribede' (a) descriptive statistics for
the enlisted sample, (b) development and tests of multiple linear repsMsion equation, and (a) an examination of selective
occupational clasafloatlon and assigannen efects conducted on a randcm subsample of enlistees,

9I j



lDeseriptive Statstles

Table 2 indicates the disposition of the sample at the end of 36 months of service, As shown, 64,12% of the airmen
in the sample were still in the service at the end of 3 years, as compared to 35.88% who had separated during that time.
Attrition status was determined by loss codes contained in personnel records to identify enlistees who had been separated
prior to the end of 3 years of service. Attritions were grouped based on similae reasons for loss. Almost two-thirds of
the losses, or 23.49% of the sample, were classified as being due to misconduct, unsuitability, and unfitness, Of the
remaining enlistee losses, one-third were classified as miscellaneous, loss to other military organizations, physical
disability, and death, As expected, losses due to early release policies represented less than .5% of the total sample.
These results assured that personnel and occupational effects could be assessed for their impact on tenure and attrition
exclusive of alternative explanations due to organizational policy effects.

Table 2, Composition of Enliatee Sample at the End of Three Yean

Group N %

In service (tenure) 179,572 64.12

Attrition during 36 months (100,467) (35.88)

Misconduct, unsuitable, unfit 65,776 23.49

Miscellaneous discharges; includes pregnancy,
hardship, marriage, sole surviving son/daughter, childbirth, etc. 14,456 5.16

Loss to other military agencies: includes
release to other service, recall as officer,
release to Air Force Reserve, Air National Guard, etc. 13,475 4.81

Physical disability and death 5,444 1.95

Early release: includes release to medical
school, public office, civilian police, etc. 1,316 .47

,, Total 280,039 100.00

Tables 3 and 4 show the personnel characteristics of the sample, an abbreviated distribution of subjects across the
various occupational specialties included in the study, and preliminary data on occupational differences in the attrition
and tenure criteria, The average aptitude scores (Table 3) range from 58,46 for the Administrative Index to 62.92 for
the General index. On the average, 85% of the sample was Caucasian, 95% were males, and only 15% were married
at enlistment. Average age at enlistment was approximately 19 years, The majority of recruits had completed high school
(88%), showing an average of 12,11 years of formal education, In addition, most enlistees had completed English (93%),
Biology (73%), and Algebra (72%) courses In high school, while fewer had taken Chemistry (32%), Trigonometry (23%),
and Physics (199b) courses. The sample distributions shown in Table 4 for selected AFSCs indicate a wide variation
in the numbers of personnel included In each of the occupational specialties, Occupational samples ranged from 102
subjects in AFSC 672X0, Budget, to a high of 23,087 in 431IX1, Aircraft Maintenance. (Appendix A includes a complete
listing of AFSCs.) Across each of the 186 occupatlonal groups, the average sample sine was approximately 1,500 airmen
(median - 640), Table 4 also contains Information on basic occupational differences in attrition rates measured as a
percent of premature attrition prior to 36 months and in terms o; tenure or the average number of months served within
each specialty, Overall, the average attrition rate across specialties was approximately 85,88%, and the mean number

10
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of months served was 30.99 months. The variation of attrition rates across specialties ranged from a low of 2.76% for
%35X0, Flight Engineer, to a high of 84.36% for 203X0, Linguist/Interrogator. Corresponding values for the average
number of months served ranged from 35.87 for Flight Engineers to 17.96 for Linguists, while moat other personnel
erved between W30 and 35 months. Preliminary inspection of the occupational differences in the attrition and tenure

criteria would seem to indicate that substantial differences existed among occupations in the propensity of incumbents
to remain in set vice after 36 months.

Table 3. Means and Standard Deviations for Personnel
Characeerlatics of Firet-term EInistees

Petslenul Vsma(P) M8nD

ApUvde Seorea
I Armed Forces Qualifying Test Score (overall) 59,67 22.24
2 Mechanical Index 58.75 21.16
3 General Index 62.92 18.69
4 Administrutive Index 58.46 21.21
5 Electronics Index 62.00 21.19
6 Armed Forces Qualifying Test Mental Category 2.(%1 .74
7 Mechanical Index Squared 3,896.69 2,244,28
8 General Index Squared 4,308.27 2,345,50
9 Administrative Index Squared 3,867.90 2,465.3410 Electronics Index Squared 4,292.60 2,593,08

Raee
I I (Coded I if Caucasian, 0 otherwise) .85 .36

Sez
12 (Coded I if male, 0otherwise) .98 .22

Age
13 Age at Enlistment (Months) 234.97 17.61
14 Age Squared 55,520.05 8,769.77

15 MaritalStatus(Coded I ifmarried, Ootherwise) .15 .A61 16 Numberof Dependents .22 .58! 17 Number of Dependents Squared .38 1.35

18 Formal Year 12.11 .84
19 Formal Year Squared 147.27 22.57
20 High School or General Equivalence Diploma

(Coded 1 If obtained prior to enlistment, 0 otherwise) .88 .32
High School Courses (Coded 1 if taken, 0 otherwise)

21 Algebra .72 .45
22 BIology .78 .44
23 Chemistry .32 .47
24 Geometry .50 50
25 Physics .19 .39
26 Trijonometry .23 .42
27 English/Grammar .93 .25

Newt N -280,039
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Table 4. Ten Highest and Lowest Attrition Rates
"by Air Force Specialty Code (AMlC) •

Anttrdoa Aversgs

AFSC OeeupqatioenaSpecilty(s) N Rate% Teum(Me)

M03X0 Linguistlinterrogator 243 84.36 17,96
621X0 Baker 374 52.13 27.52 ,i
622X0 Food Service 4,104 50.75 27.17
544X0 Cryogenic Fluids Production 194 48.45 28.30
422X] Aircraft Environmental Systems Repair 1,018 46.66 30.17
81 IXO Security 18,635 46.36 28.26
361X0 Outside Wire and Antenna Maintenance Repair 705 43.82 30,06
424X0 Aircraft Fuel Systems Mechanic 1,001 43.75 30.40
551X1 Construction Equipment Operator 1,651 43.00 30.23
326X0 Avionics Aerospace Ground Equipment 209 42.10 32.13

433X•0 Maintenance Scheduling 252 11.11 35.49-
j 205X0 Electronic Intelligence 337 10,39 35.07

S648X0 Supply Systems 343 10.20 35,52
I791X1 Radio and'rV Broadua~ting 144 9.72 34.97

i : 555X0 Programs and Work Control 3W 8,35 35.38
912X4 Allergy/Immunology 145 8.27 35.53
981X1 Preventive Dentistry 211 7,10 35,47
672X0 Budget 102 5,88 35.68
751X2 Training 563 5.50 35.56
435X0 Flight Engineer 181 2.76 35.87

Notes See Appendix A for a complete listing of attrition rates, and means and standard deviations for the number of months
recruits served in the 186 occupational specialties,

Regresson Analyses

Results from each of the four regression equations (Table 1) computed for both tenure criteria are shown in Table
5. The sample site for all of the computations was 280,039.

oable 5. Multiple Com'elatdon1 for Resreslon Models

Nsauwnher Meda P, edetas After 6 No. Me. Se~ed

1 Occupational Specialties (S) 186 .154 .173
2 Personnel Characteristics (P) 28 .223 .235
3 Main Effects (P+ S) 213 .254 .266
4 Interaction Effecta (P X S) 5,208 .308 .30m

"All multlis4s an staiatically significat, n. <001.
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The predictive accuracy (Multiple R) of the occupational membership model was found to be .154 for the binary
in/out criterion md .178 for months in service, Repession results for this model and for the remaining regression models
were all statistically significant. The model containing the personnel variables correlated .223 and .235. respectively,
with the tenure criteria. As expected, these statistically significant findings were consistent with past attrition research
findings. The accuracy of both sets of predictors in additive combination was slightly higher than were the previous

results, with K , .254 and R - .265 forthe in/out and number of months criteria, respectively. The full interaction
model, which allowed for differential weighting of the personnel variables depending on specific occupations, correlated
even higher with R .308 for both tenure criteria.

The statistical significance of personnel and occupational differences separately and in the context of the otherJ
variables was evaluated using the regression results front the models in Table S. Comparisons between the models testing
various predictive relationships among the variables are shown in Table 6,

Table6. StatiatiealCompamson of Reesslon Models

Modew UimopdteseeT PTet Rhsdltetewd 1  dar lmsot SoeVd

IvsiU t Occupational .030 0 185 279,858 36.73

differences .024 0 185 279,853 46.61

2vsUb Personnel .055 0 27 280,011 544.46
differences .050 0 27 280,011 604.36

4vs3 Interaction .095 .064 4,995 274,831 1.86
.095 .070 4,995 274,831 1.50

"4vs2 Unique contribution .095 .054 5,180 ;74,831 2.64
of occupational data .095 .055 5,180 ý74,831 2,32

4val Unique contribution .095 .024 5,022 274,831 4.a1
of personnel data .095 .030 5,022 274,831 3.92

"All F ratios were statistically aignificant g <, 001,
bResiricted model contains only the unit vector(R 2 

- 0,0).

The first research question was concerned with simple differences in attrition and tenure among orcupational
specialties, The rT test comparisons between the squaed multiple correlation for the occupational models and a multiple
correlation of sero resulted in ratios of 36-73 for the in/out criterion dud 46.61 for the months-served criterion. These
findings indicated that occupational specialties were substantially different from one another with respect to attrition
rates and the number of mouiths enlistees had served.

The second research question addressed:attrition and tenure differences among enlistees with different background,

education, and aptitude chltraterIltics. The signifitant V ratio, for the two personnel model' oomparisono indicated that
differences in persohnel characteristics had a considerable impact on both dependent mesaures. Remults from the
preceding comparisnse indicated that both the occupational and personnel models were hiqhly significant in predicting
enlisted attrition and tenure. In response to the third,researmh question, oomojeisons tesupn for Intersttion effects were
also highly significant for both criteria, The detection of interaction between ocupatiomal' membership amd personnel
variables indicated that the offects of assigned specialties ,nd the effeOqts "'1etllstee caractedstics were not independent
of one snto-her with regard to first-term attrition and tenure. This finding Indicated tiat the use of a single peusonntl
variable equation for all AFSCs was •onsiders*lr less a•" than were the AFISC.speciflc equations. Based on these
findings, the interaction model was retained as the full model for the remaining significance tests. Two more comparisons

1i
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were made to assess the unique contributions of occupational and personnel data to the prediction of tenure. Testis for
unique effects indicated that both types of predictors contributed significantly to the prediction, of tenure in the context
of the other variables. These findings further emphasised the joint importance of both pre-enlistment personnel data and4

* ~knowledge of AMS assignments in regard to tenure.

In mumnlaryv. tliv regresision anialysis rtsults revealed that occuputionul memberuhip and personnel characteristics

takon separately witre highly predictive oi third year attrition aitd determined to a large degree the amount of time that

and the two tyes oif' predictor se'ts were sltowti to lie interuetionad rather thani additive. These results indicated that
oc~uptidonal vlamssiiection sliould he selective within AFSCS, Finally, the results showed that both lttrsi~onel and
044occupatiOna11 data Con11tributed uniquely to Htch rolatiornshipm even whenc the effects of the other iiet of predictor varhibles
were held e(mminst.g

MUhstration of Psedjeive Relaleftshilps

To demonstrate the predictive relationships associated with thet job-specific tenure equations in a more detailed
and graphic way, the expected probability of attrition was computed for each case in a 5% random sample of the original
validation group (N - 13,992). These values were then compared with actual disposition from service data. As shown
in Figure 1, actual tenure rates for the predicted score categories varied between 9596 and 9%. Personnel in the low
predicted tenure score categories were 10 times more likely to attrit in the first 3 years than were persona in the high
predicted tenure group. The maignitude of the relationship appeared to be practically as well as statistically significant,

100
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40
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>80 .96 M70 .860- .560- Maim' .350- .250 -it.0.S9 .80 .599 .6099 .499 .399 29
.800- .B0B- .7% go- So- .400- .3o - .200.'
.949 -me8749 .549 .449 .349 .248
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The 5% sample was also used to simulate what would have occurred to tenure rates in specific AFSC a if incoming
recruits had bean assigned at random without regard for aptitude requirements or other prerequisites. This was
accomplished by computing predicted tenure scores for the common sample of 13,992 cases using each of the AFSC..
specific equations in turn, aggregating the predicted scores by specialty, and comparing these values with the actual
attrition rates obtained.

If tenure rates were solely attrlbu~able to the quality of personnel entering the various AFSCs, then the predicted

" ~tenure scores would not vary widely across occupations. Table 7 contains 20 representative AFSCs with corresponding
Information regarding minimum required aptitude scores, the observed tenure rates (A), the average of the predicted
tenure scores based on the 59% sample (B), and the differences between predicted and observed scores (B - A). (Appendix
A provides a full listing of the AFSCs.) it is apparent that even when effects due to personnel quality are statistically
controlled, there are still wide disparities In the predicted tehure rates. The residual variability Is due to occupational
differences not presently aucounted for In current explanatory models, Also worth mentioning In this ragari is the fact
that high and low tenure APSCs were found with about equal frequencuy among specialties with a htigh minimum aptitude

requirement (80 or above) as among specialties with lower MirniLums,

Tcble 7 bereV Predicted Tenurse Basedon inudkom Assignment

Ffor Selecteada Occuptiona Specilties (A

lMstnes Otueuvod Predieted Dflefroena
AFN 00uptioalp"I~t Apitde A) (a) (BHA),

High Tenure AIFSCs

I.672X0 Budget 0W.8" 10

205XO Electronic Intelligence 80 .8961 $3599 +30
*t306X1I Elec-Mech Comm and Crypto Equip Sys Repair 80 K892 l.6087 4.10

31"7X0 Instrumentation Mechanic 80 .0197 .84W +.02

203X I oie Processing 80 .7988 .9458 +.15
435X0 Flight Engineer 50 .9724 .9991 + .03
50.5X0 Programs and Work Control 40 .9164 .9048 - .01
921X0 Survival 40 .8194 .8059 - .01
71 3X0 Printing-Binding 40 .8065 .7770 -. 03
425X%) Inflight Refueling Operator 50 .7899 a88+2 +

Low Teunn" AFSC*
20.3X0 Linguist/Interrogator 80 .1564 .7018 + .54
326X0 Avionics Aerospace~ Ground Equipment 00 .5789 .1994 -. 38
328X2 Airborne E~rly Warning Radar 80 .5862 .00000 -. 59
306X0 Electronic Communications and

Cryptographic Equip Sys Repair s0 .5968 .2236 -1138
328X0 Avionio Communications 80 .6207 1.000V~ +38
621X0 Baker 40 .4786 .5501 4.07
422X1 Aircraft Environmental Systems Repair 40 .&334 .6062 4.07
472X1 Special Vehicle Repair 40 .5913 .66W0 4.07
&35X0 Corrosion Control s0 .6109 .5721 -104

647XO Materiel F'acilities 40 .6203 .5925 -103

Not.: See Appendix Aforsarcmplete listiniof the N -280,039 oliasrved an N -l,992 predicted tenure seares.
'Average of predicittd soores ,falls outside o(possible limiitsaof 0Oand 1. Values have been is"e *ithin0-1 Ilimits.
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Comparison of the observed versus predicted tenure rates for specific occupations is also noteworthy. The positive

differences, as in the Electronic Intelligence (205X0) and Voice Processing (203XM) career ladders, indicate
circumstances where the observed tenure rate would likely have been higher if the quality of input had been more
representative of the average recruit sample. Negative differences reflect lower expectancies for tenure if the personnel

entering the career field had been closer to average quality, In general, an optimal assignment of personnel would result

in a majority of these values being negative; that is, predicted tenure rates under random assignment being lower than
actual rates, •,'

IV. DISMCUSSION AND CONCLUSIONS

Overall, the principal findings of the study supported the premise that occupational differences in tenure and

I!attrition rates are statistically, as well as practically, significant even when the effects of personnel background are
controlled or held constant. In general, this finding was shown to have important implications tor refining occupational

. selection and classification procedures for first-term enlisted airmen,

Specifically, the evidence strongly suggests that airman attrition rates and the number of months airmen served
varied widely across occupational specialties. This finding indicated that some specialties in the Air Force inventory
require much more attention in terms of manpower and training requirements for first-term enlistees than other

"specialties. Ongoing replacement and training quotas for any given AFSC are determined to a large extent by the number

the high and low attrition specialties wear not completely borne out on the basis of the quality of personnel input alone.

Among those specialties with high attrition (low tenure) rates, not all fell Into the "low aptitude requirement" category.

This wast certainly the case for the Linguisilnterrogator Specialty (203X0) and the Avionijem Communication Specialty
(328X0) where the minimum aptitude requirement is at the 80th percentile, At the other extreme, not all low attrition
specialties had characteristically high Input quality; (e.g., Programs and Work Control (555X0) and Survival (921XO),

The results of the study also further corroborated the earlier Air Force findings of Gordon & B00tenberg (1962),

Fisher et al. (1960), Flyer (1959, 1963), and other military researchers concerning the effects of education, background, . '
and aptitude on prediposition toward attrition. It should be noted that the personnel losses reported in this study occurred
despite the fact that recruit selection and screening techniques were in effect at the time these airmen entered the Air
Force, Certain types of losses, such as to other service, hardship, and death, are unavoidable. However, personnel
selection techniques that were more refined could reduce by a significant margin the types of loss*e due to unfitness,
misconduct, and undesirability,

Perhaps most Importantly, the findings suggest that some recruits would serve more of their enlistment time if placed
in certain specialties but would probably leave the service before 36 months if placed in other occupational assignments.
Conversely, those same jobs vacated earlier by some recruits could be filled for a longer period of time by recruits with
different personnel characteristics. Based on these research findings, it may be concluded that the problem of maintaining
a quality military force can no longer be solved exclusively with current selection and screening processes and policies
based on personnel characteristics alone. Data from the present analysis suggest (a) that a single personnel selection
equation to predict attrition from the Air Force does not capitalize on knowledge of occupational differences and (b) that
the personnel selection system would be enhanced If such differences were taken into account at the cnlmtnuent entry
point. The interactive nature of these relationships strongly supports the use of ipecialty-unique equations in the
classification and assignment system.

The overall 'Indings compel a much broader Interpretation of attrdtio., What must be taken into account is not only

the quality of personnel input but also the possible effects of more specific occupational factors such ah (a) the ease of
skill transfer to the civilian sector, (b) gross pay differentials between the military and civilian sector, (e) the quality
of working conditions in ceainis specialties, and (d) inappropriate matching of personnel characteristics and job
requirements. Further research is needed to eaplore thes and other determinants and to begin exploring intervention
strategies designedto r4i•ce poraoonelt stim to mou sawseable levels. Additional refinement of techniques outlined
in this report should also be considered specifically along the lines of (a) clustering homogeneous equations to reduce
the computational burden and provide for more stable parameter estimates, and (b) additional development of personnel
assessment procedures suitable for predicting job satisfatilon and attrition. While the level of accuracy obtained with
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the aptitude and biographical data in relatively high, it is still f'ar below what might be achieved with additional personnel
assesisment.

V. RECOMMENDATION

Present selection and assignment procedures should be redesigned to Include a more sophsticated treatment of
occupational differences. This could be done by cerating occupational standards for specific career ladders based on
minimum qualifying scores on the tenure index or by expanding the Person-Job-Match algorithmn to include tenure
predictions at the occupational level. Either approach would be economical to Implement since the predictor data base
(ASVAB, educational level, high school courses, age, etc.) Is already being collected and maintained at the entry point.
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7' hI,.4-2, Observed and Predicted Tenure Rateto by Occupational Specialty

Tunure

Ohscrved Predihted I)Iffrrenee
Nr, AFS4C 0ecujstlmionalM•pialty (A) (R) (H)- (A)

I I I I X0 D~efe•rsive Aerial Gumier .7935 .8868 +.109
2 202X0 Radio/(Conmuicatlolig Aalygis .7075 .4879 .-,22
3 203X0 Ihiignist/Interrogator .1,54 .7018 +.55
4 203 XI Volhe Provemsing .7988 .9458 +,15
5 -204,X0 .JIutdljgei, )Operations .6888 .734) +.05
6 205X0 •1h.etronii .i e-ýIui - .... 8961 I.(XXM)" +, 10
7 2[K)XO P'ihoto Iiterpretatioit .6512 .4370 -. 21
8 221X0 Plotonwp.titg Certographiei .7053 .0021 -,.N4
9 231 XI (;raplhic( .7719 ,7354 -. o4

10 233XO Coiillti ousi Photoprilx-viisiig .71W) ,7982 +.0,5
I I 233X4 Still Photograt)hiv ILab .0845 .6878T +A)
12 237X0 Audiovimual Media .6520 *(09 +.01
13 252X I Weather ,7262 .7'269 + iX)
14 271 XO AirOlwratiois .5801 .(AM6 +4.3
15 272X0 Air'rraffiv Control Operalor .8116 .8381 + (03
16 274X0 Colmmaiid and Coltrol .8737 ,8836 +0o I
17 276X0 Aircraft Co(trol and Wamiliig Symtene 06341 .62M() -. 0I
18 291 X0 Cormmutitallmih ( eoi|, .5876 .561( --. 02
19 292X I Morse Sylit4 Olw'ralov .7519 , (A4M -. 09
20 292X2 Pritnter.ysivli)()perutor , 8179 MM(J4 -. 21

21 293X3 Radio ()lwrator .6269 .4184 -. 21
22 295X0 Aulomatle l)gital Switching .6744 .4014 -,27
23 ;102XO Weather l'•u(ilpminent Repalir ,7(X) .7()'i -. 05
24 303X I AirTraffi, Control Raduar Repair .7042 .9407 +.18
25 303X2 A'. Control and Warning I~adw I.eliih r 62() I .6281 +.01(
2 33X6 A3io0tnti3M Irkl RadarlIepair ,7(K)2 .(X)MX)" -,71
27 304X0) Rudio Relay IquilpcienL Repair .6377 .4,385 - 181
28 304X I Flighgt Facilities I pmqntilpniei Ii'taih .6)t0 I.(XKX)" +131
29 304X4 (Ground Radio Conuiiiitnilat'llione Equilptienit Repair .8M4 .31127 --. 3 1
30 304X5 Television IEqlilpitnl Repair ,(A092 .8035 +.19
31 3004X6 auee LOllnleuOlti SyFtei Kquipiitl Op.rtor .6154 .94.78 +.33
32 305X3 Elhetronli Computer Sy etuntl Repair .7151 .8228 +. I I

'33 300XO Eletronie CoonItit -ationet and

C ryptographle Equipme•n Sy~mvint Rlepir .5998 .2236 -. 38

34 30()6X 1 Electro-Mechanhcal Commiunliattiol and

Cryptographic Equipment Systenli Repair .8652 .6887 -. I8
35 307X0 Te,-r(:numuictiiationiMSyttýtie Control .60AM) .0057 +,(K)
36 316X0 Misolle Systmno Analymt .744X) .6565 -. 08
37 316XI Mismile Oulditee and Control .6730 .7089 +.03
38 316X2 Misile Electronic Equipment .6(.) .(XMMV' -. 65
39 317X0 Instrumentation Mechonle 8197 .8419 +.02

)4 321XXO Bomb-Navigatio oSytema Mechanic .6755 1.(XXX) +.32
41 322X 1 Weiapon Control Systems Mechanic .7448 .0000' -. 74
42 323X0 Defensive Fire Control Syvtem" Meelunid .7578 .(N)00' -. 76
43 324XO Preci61on Measuring Equipment .7898 .8127 +.02
44 325X0 Automatic Flight Control Syatema .6954 .7726 +.08
45 325X 1 Avionicl Instrument Systems .6615 .7994 +.14
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TableA-2. (Continued)

+lreaurl,

Observed Pr'edicted D~lllarme;e-e

Nr. AFlC Oecupatlonal 4t'lpeity (A) (11) (B)-(A)

46 326X0 Avionics Aerospace Ground Equipment .5789 .1994 -. 38
47 326X1 Integrated Avionics Components .7151 .6573 -. 06
48 326X2 Integrated Avionics Systems .6872 .8653 +.18
49 328X0 Avionic Communications .6207 l.00(O +,38
50 328X1 Avionic Navigation Systems .6114 .5970 -. 01
51 328X2 Airborne Early Waming Radar ,5962 .O000 -,59
52 328X3 Electronic Warfare Systems .6286 .6465 +,0U2
53 32BX4 Avionic Inertial and Radar Navigation Systems .5856 .5,1338 -. 05
54 329X0 AvionicSeniorSystems .7643 .0006% -,76
55 341XI Instrument Trainer .7050 1.0000' +,30
56 342X0 Flight Simulators .6710 .9433 +.27
57 361X0 Outside Wire and Antenna Maintenance Repair .5617 .5913 +.03
.58 361X3 Missile Systems Cable Splicing .7518 .6762 -. 08
59 361X4 CableSplicing .6564 .7205 +.06 I
60 362X 1 Telephone Switching Equipment Repair .6434 .5449 --.10
61 362X2 ElecironicSwitchingSystemRepair ,8250 .8733 +.05
62 362X4 Telephone Equipment Installation and Repair .6133 .5823 -. 03

) 36•3X0 Comrnunictionsand Relay Centerquipment Repair .7288 .7185 ,01

04 391X0 Maintenance Analysis .7787 .7440 -. 03
65 403X0 Medical Equipment Repair .7037 .6679 -. 04
66 404X0 Precision Photographic Systems Repair .6774 ,6756 -. 00
67 404X1 Aerospace Photographic Systems Repair .7500 ý8435 +.09
68 421X1 AircraftPropeller Repair .6860 .6825 -. 00
69 421X2 Aircraft Pnuudraulie Repair .5974 ..6389 +.04
70 422XI Aircraft Environmental Systems Repair .5334 .6062 +.07
71 422X2 Aircrew Egress Systems Repair ,629, .66;0 +.03
72 423X0 AirmraftElectrical Repair M6479 .6170 -. 03
73 424X0 Airraft Fuel Systems Mechanic .5624 .6263. +.06

4%74. 424X I lnfg ,ht Refueling Sytems Repair .7273 .78W0 +106
75 425X0 Inflight Refueling Operator .7899 .f89" +.10

:'i76 U I1XO Helicopter Mechanic .7200 .7W•7 -. 02

77 41X1 Aircraft Maintenance .621'1 .6000 -. 02
I 78 432X0 Jet Engine Mechanic .6038 .6178 +401

79 432X1 Reciprocating Engine Mechanic .6801 .6273 -. 05
80 433X0 Maintenance Scheduling .8889 .8743 -. 01
81 4U5X0 Flight Engineer .9724 .9991 +,03
82 443X0 Missile Mechanic .6861 .7= +,07
83 461X0 Munitions Maintenance .7100 .6909 -. 01
84 462)0 Weapons Mechanic .5926 .5351 -. 06
85 463X0, Nuclear Weapons .7340 .8496 +,11
86 464X0 Munitions Dieposal .8108 .7925 -. 02
87 472X0 Bae Maintenance Equipment Repair .6833 .7587 +.08
88 472X1 Special Vehicle Repair .5913 .6620 +,07
89 473X0 General Purpose Vehicle Repair .6689 .6 -. 01
90 473X1 Vehicle Body Repair .7260 .7405 +.02
91 5IlXO Computer Operator .7658 .68m9 --.06
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Table A-2. (Continued)

Tenure
Observed, Predieted DJferenee

Nie, AFSC Oveupationall pelshy (A) (B) (B)-(A)

92 51IXI Programming .7690 .6601 -. 11
93 53 I XO Machinist .7577 .7422 -. 02
94 532X0 Metals Processing *?089 .67 16 -.03

' 95 533X0 Sheet Metal '6571 .7121 +.06
96 534X0 Airframe Repair .5916 .6094 .*.02
97 535X0 Corrosion Control .6109 .5721 -. 04
98 536X0 Nondestructive Inspection .7078 .7898 +.08
99 541 X0 Missile Facilities .6367 .6321 -. 00

100 542X0 Electrician .6738 .5964 -. 08
101 542X 1 Electric.Powerline 66.30 .7086 +.05
102 54UX0 Electriral Power Production .6N36 .6060 -. 03
103 544X0 Cryogenic Fluids Production .5155 .5271 +.01
104 545X0 Refrigeration and AirConditioning .7121 .6620 -. 05
105 546X0 Liquid Fuel Systenms Maltitenance .6457 .69*9t +.05
106 547X0 Heating Systems .6131 .6542 +.04
107 551X0 Pavements Maintenance .6332 '.6221 -. 01
108 551XI Construction Equlpment Operator .5700 .5707 +.01
109 552X0 Carpentry .6390 .6068 -. 03
110 552X3 Mason .6526 .6247 -. 03
III 552X4 ProtectivwCoator .6207 .61,43 -. 01
112 552X5 Plumber .64"5 .6060 -. 04
113 553X0 Site Development .7969 .7513 -. 05
114 554X0 Real Estate.Cost-Management Analyst '9067 .6471 -. 16
115 555X0 Programi and Work Control .9164 .9048 .-,01
116 563)X0 EnvironmentalSupport .6966 .7194 +.02
117 566X0 Entomologist .7619 .7390 -. 02
118 571 X0 Fire Protection .6.350 .6506 +,02
119 581X0 Parachute Rigger .7,20 .8270 +,10
120 .582)X0 Fabric leatherand Rubber Products Repair .6882 .6783 -. 01
121 601 X4 Packaging .6441 .68ds +.01
122 602X0 Passenoerand Household Goods .6195 .6609 +.04
123 602X1 FreightTraffic 6216 .63%5 +.01
124 603X0 Vehicle Operator/Dispatcher .59M0 .591U -. 00
125 605X0 AirlPasenger .6518 .6231 -. 03
126 605X1 AirCargo .6142 .6348 +,02
127 60780, Aircraft Loadmuter 7444 .8146 +.07
128 611 X6 Supply Service" N5882 .61 56 +.03
129 612X0 Meattutter M649 A6618 +.02
130 621X0 Baker .4786 .5501 +.07
131 622X0 Food Servie .4924' .5150' +.02
132 622X)1 DietTherap .6631 .5944 -. 07
133 631X0 Fuel ;6611 .7035 +.04
14 645)10" Inventory Management .6359 .6471 +.01
135 647)0 Materieol'rieilties .6203' .5928 -. 03
1,6 648X0 Siipply Syitems , .9.331 +,04
137 65190 Proourli•'dt .6979 .8M1 +,13
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TableA-2. (Concluded) .

Tenure
Obseernd PreAlcted Dtfferenec

Nr. AIc occupational Specialy (A) (R) (B)-(A)

138 671XI General Accounting .7049 1,0000 +.30
139 672XO Budget .9412 .8599 -. 08
140 672X2 Disbursement Accounting .7678 .4819 -. 29
141 691X0 Management Analysis 48341 .8662 +.03
142 701X0 Chaplain Services .7521 .6976 -. 05
S43 702XO Administration .5906 .6160 +.03
144 705X0 Legal Services .8062 .7799 -. 03
145 711X0 Duplicating .7179 .7463 +.03
146 713X0 Printing-Binding 8065 .7770 -. 03
147 713X1 Photolithography .6348 .6363 +,00
148 732X0 Personnel .5928 .6545 +,06
149 732X I Personal Affairs .6485 .743,3 +,09
150 734XO Social Actions .8842 .8800 - .00

151 74.1XO Physical Conditioning .7488 .7418 -. 01
152 741XI Recreation .5940 .6247 +,03
153 751X0 Education .6795 .6608 -,02
154 751X2 Training .9449 .9352 -. 01
155 753X0 Small Arms .6649 .089 -. 06
1156 791X0 Information .6935 .7312 +.04
157 791X1 Radio andTV Broadcasting .9028 .9078 +.01
1158 81 IX( Security ,&W4 .5859 +.05
159 812X0 Law Enforvcemwnt &6505 .6415 -. 01
160 871X0 instrumentalist .6967 .6068 -. 09
161 90IX0 Acromedical .6742 .5771 -.1o
162 902X0 Medical Service ,6169 .5822 -.0
163 902X2 Operating R(om ,6339 .6612 +,03
164 903X0 Radiology .7625 .7916 +.03
165 904X0 Medical Laboratory .7155 .629 -. 03
166 905X0 Pharmacy .6478 .5972 -. 05
167 906X0 Medical Adminigiratlon .6062 .5988 -. 01
168 907X0 Preventive Medicine .6890 .7W80 +.05
169 90SX0 Veterinary .7240 .7378 +.01
170 911XO Physiological Training .8454 .7892 -. 06
171 912X4 Allergy/Immunology .9172 .79L3 -. 12
172 912X5 Optometry .7402 .7092 -. 03
173 913X0 PhysicaslTherapy .7540 .5204 -. 23

. 174 914X0 Paychiatric Clinic .7227 .7123 -. 01
175 914XI Psychiatric Ward .6453 .4759 -. 17
176 915X0 Medical Material .6842 .5958 -. 09
177 921X0 Survival .8194 .8059 -101
178 922X0 Aircrew Lifn Sup1mirt .6472 .6378 -. 01
179 923X0 ParareNcue Revowery .849 .94,55 +.09
S180 901XO Denial .6692 .6693 +.00
181 981X1 Preveotive Dentistry .9289 1.0000' +.07

• 182 982X0 Dental Laboratory .7396 .6642 -. 08
183 991X5 ComblatSwurtty Police .7844 .0000 -,78
184 991X7 Data Formatting Equipment Opnrator .7581 .5361 -. 22
185 991XB Militaur Training I natnrutor .7799 ,8091 +.03
I ? XXXXX Alluohe. AFSCo _.. .6 .-- 3 . -. 06
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